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[ft**K 1 ] hV ' fjy ^ 4^ A ( Geotrichum candidum ) Dec 1 ( 

FERM P- 1 5 3 4 8) l:fi*U TiB<Z>tt« Sr^f SA-;*-* S/^-if* 

a) 8S»fed«f -»fi^*ttKS:*« 

b) SD S- P AGE £fflv^;^-ifF«-e;&^-4 6 0 kDa?:it 

c) ^;i/^ffi^ffi^^^fi^iliT^-?-fi5 5 kD a 

d) *«j£«*»»»lCJ:*W«-ep I 3. 8£aVT 

2 ] BBjaa©BB5!l*-& 7 fH«0DT * 7 »K#I l SB4S 

[0 0 0 1 ] 
[0 0 0 2] 
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[0 0 0 3] 
[0 0 0 4] 

£&tS£4ik h y ^ A - jjyV#2* (Geotrichum candidum) Dec 1 (FE 

RM P- 1 5 3 4 8) S:3e«#J:y#*b. ISttttllC <t & A »J l£«6&Se» 
ftM ' m&Ji8k*ffl%l'f~ (#gg^9-l 7 3 0 5 1 . 
^ • *>V#2* Dec l«g©«*lfcfB»d»IBM:. ^S**<D*-T 

[0 0 0 5] 

b J: e> ilt^Sffl 

5te»a>4f*hy *A ■ Dec ijfctt. jKiH.aSfe»d«l«ftfea% , r4:* 
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[0 0 0 6] 

©fjt&#?§t - mmisx&m'r&zt. ts^iz^tcDm&mw&zMwi,. mmm<D 

[0 0 0 7] 

t^SWh^A • %>i?#J± Dec l^^a^CO^f^tC^biAtFL^Bi'fe^^^ 
[0 0 0 8] 

-T M#*lfB«C0*?§^^ Wh'J^^-*>^^ (Geotrichum 
candidum ) Dec 1 (FE RM P- 1 5 3 4 8) lCffi5fcl,> TfStf>44S 
& ) \* - * 3p ^ - -fef SfSi & £ . 

a) BKfe-r^ffiK^^i-S 

b) S D S - P A G E V^-5^^■ISiT^^i 6 0 k D a $:Sf 

c) tf)Vm&i!k$:m^Z>ft*&mm-eft*&5 5 kD a 

d) ^m^«^»i&sc<fc^^ffiTp 1 (^m,&) 3. 8^-r 

[0 0 0 9] 
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[0 0 10] 
[0 0 11] 

• ff#^l8B*<3!>*»W©^-3r*^*--^tt. ^hU^ix • *y*?#J* Dec 

[0012] 

fSffilCffcV^;* M) ^ A • ill/*? it I* Dec 1 (F E RM P- 1 5 34 8) ffi 
S*#i»JfifcT*Mlbfc. ***hU^A • Dec l«fe3W 

aft-Mtl/t, D i f c ottJgPotato Dextrose Jgifi (JKT, FD^ffg^S;! 
[0 0 13] 

PD**S:t8«f 15 — 3 #S;L<te30 , C-e3~8 HH«§t"*- 

So 

[0 0 14] 
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[0 0 1 5] 

t -r & z. a % *im x- & s . 
ami** a»«v^e>tis*a. t&#f. x^*i/-s/a> 

[0 0 16] 
[0 0 17] 

K*_h©SI^«fc»K *^W#^l*BK»i:t-6»aS®«S:#fc. r©»J8»* (2 

0 5 tt, SDS->K'J7i"Jfl/T§ ^m**iW6 («T, SDS 
-PAGEi:i9;-r-Scii:^feSo ) FSraVT. r©B&t#, ft#* 

1 E«©*»W©SS»»»»*. ^-**S/f — tfl?**. '© 

[0 0 18] 

D y P©ttH] 
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£~T\ ^?1S: S D S- P AGE33<fctfW5l^ n V h^77-{ -IC <fc yffl 
[0 0 19] 

SDS-page k: j:S«B«lc jsv^Ttt, i^J-MCSi: bT 

-^CD— #|£bT. U • 7>^>fA - Lif^lP^ttS CONB I THE 

KifimtfbtlZ* Mi, a-2-V^n^D^y> (£^*1 7 0 kDa 

). 3fc*3fcU^—tfB (^19 7. 4 kDa). * >g^tl FU^ft- 

if(^*5 5. 4kDa) , JLirtKDW-f (d?i3 6. 5 kDa) 
. h U :/v>-f >t± tf#- (^12 0. 1 kD a) 

iW^(Z>*g*, H1^-TJ:-51C. *|6W©»aiDy PO^fiH 6 0 kDa 

[0 0 2 0] 

W#&ttS e p h a c r y 1 S-20 0*7^ W^tSB (BIO-R 
ADttS) fcttfflUT^Jofe- 

ZLCDtS^ *«W©»a*D y PCO^^-fi^ 5 5kDai:fPi$^fco 
[0 0 2 1] 

ScJt&ffi (isoelectric point electrophoresis) {C J: *J fjo £o 

*(Z>i(£** *|*DyP0?tjStt, IC^f #n<. Pl=3. 8i:M$ 

[0 0 2 2] 

T> b^^rJ >*SCfSrfc bTte. ^Jx.liReactive blue 5, Reactive blue 19, 
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Reactive blue 114 ( V*~f tl t> B *fb^ ($0 SO . l-amino-4-(3-amino-4-sod 
ium-sulfonoani I ino)-2-sodium anthraqu i none sulfonate (J£ilTx AQ - 1 hi 
Z. t.i$%>£ 0 ) jS.tXl-aniino-4-niethylamino-2-sodium-anthraquiiione sulfona 

te («T. AQ- 2 hisg-f ;r ) ^Sfif^rh^g^o 

-IT, Reactive blue 5 JKT©fb^S"C?*S*l-&ft'&*T»«>. 
[0 0 2 3] 

[ftl] 




[0 0 2 4] 

[ft 2] 




[0 0 2 5] 
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lit 3] 



O 



N H 2 




O 



S O 3 N a 



N H C H 3 



[0 0 2 6] 

T'JZkWzlftt.l'Tlt. MX-lfReactive black 5, Reactive red 33, Rea 
ctive yellow 2, Reactive blue 182 (V^^t; B^MfcJI (**) K) ^*^\?Z> 

[0 0 2 7] 

MnP^Ht^^^^o ) COSHi: bT£ne>*lTV^2, 6-Dimethoxyphenol^ 

Guiacoi ^^co^oiy-;^b^Jc^^^^»iB^%*bTVN§ 0 b^u «t 

) CDgR£ bT#J£*lT V^Veratryl alcohol £ <£>jg;jS&ig#) ?>tl^^^o 

*©J:ilCDyPtt, m<^^^^^. «3fcJ:y#&*lTV^MnP. LiP 

7r£>££-ffe> en*: 

[0 0 2 8] 

*$&w<Dmw j frMBmDy p<DKmmmu&&. ic^bfc<fce>ic 3o*c 

, 3 51C^±(Z)SST*S*ffittt^i:fiTt5o 
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[0 0 2 9] 

D y PtDfiKgcStt] 

$S:Silfc 0 ie»d»»*DyP(Z)2 5mM^3i>iMg«i([JBp|([ 

#odS-&4 i 

[0 0 3 0] 

L> #MR<Z>2 5mM^x>Mf»SI: 6 0tt3TOffi#M#iiffifi 
*0D*g*. *»W©Se»iWW**Dy P&6 5 %<DfiH£#JS*#. HRPttS 

[0 0 3 1] 

#8B©S6ft^M*Dy Ptt, tS**ftS*irv** vxr*i©»S»d«P»*K: 

illCioT. <fr^fc#^«^*£. 
[0 0 3 2] 

*©— «tUT. DyPfeHftftUTja^SStttf**. DyPfclgftffla 
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ft*. rGD^ffitcJcfttf. «£ttB#feHJ£ftbT«v\*,fcy%K -fc *J 

£*>lc. **& J: y L,"^ B»»*(D3-K*effe 

JMIU K**Sr**«3Swr«3&*^ h***^*A-rftli. S&JC»*J:<, 

[0 0 3 3] 

# & ft fe 5 aa©a$dnp*»»7 ^ 9% > h £*ts u #^ > h cz>y ^ 

[0 0 3 4] 

-©^/<^/bfe*if(Bae : ?-s^ r D-^^ brieve «ffiKij:y. 7^07- 
?uti ofeflav\Tff«aftfcy*hy*^ ■ Dec is*cdna 

J:-5KlL/T#6>ftfcv^<ofra)/N>f ^y ^VXlfe3D--J:»J, Bft& 
e^-fc^yfflU p UC 1 8 KKUH#&#. -£>cD*>S/-^:n>£/>y 

fctfo*:. 3ft&> fitT©PCRicfctt&'T->:7i'-- h k l/TJ8v*fc. 
[0 0 3 5] 
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[^niiDy p corner ^ jmm#i<D&:&] 

ffc^n^h^y^- (hplc) ffiicj: yttK-r&^ife^fe^tfsrii^-es 

[0 0 3 6] 

5r3CD7^y^>hCD7^ KBBJO© 5 t> 1 # g CDgE^JteTrp Lys Trfey. 
#BttBBJJ**2 IC 4#gttBE#l#-&3 ic. 5§Bte@e?rj§^4 ic^n^ti^ 

[0 0 3 7] 

W&jnfc^^V-Jte^fcMV^ y*hU?A ■ fiZ/VVJU Dec KDcDN 
A$:PCR0r>^l/- h £ LTm^T, P C RffiK J: y «— SB©*^* (■ 

^HifeLfeo 2o(Z)^7^v-i:Mt6 2 o o b P ©grfc&^^f 

[0 0 3 8] 

V-0>W5MS»C. T4 DN AtKU *^-i?#yiS:fjvv K&fcS 

8M&S:-&jjfcbfc. (E. coli) M^^-tfe^pUC 1 8<Z)Hin 

c II *>f Mc^-T^-^h y h^^X^ K«:#fe 0 
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^ pj-y 3 _ Ffce^fcfljyffibfc*. «2EIB(Z)PCRK:j:y»e>tifcDNA 
S/-*x>^S»Jgbfc <«fi©«W*©KW** 8 1 012-1181#| 

[0 0 3 9] 

[Se»5MSaaRD y P3- Kie^-d y pCD^O- — >y] 
BQiiWilStl&yjt* h y ^ A • Decide J: *K SIS ©Affile tj&l^ R 

NAfcWlfe. #&ftfeRNAJ:»J*U (A) + RNA«lfc c £<B«L 
#&*lfc3Ky (A) + RNA$:fflK cDNA**;b (##^ (tt) 4fcK) KlJ: 
0 ycDNA*»fco 
[0 0 4 0] 

#?,nfecDNAlC^V^T, T4/KU * # l/*^ K*:*— 1?3f <3> HSrfflV^-f 
i/3 y&ff ofct, 1200 — 2000b p <D D N A £<B^C£KlS&ie<fc *J 4MB 

yit. r<D*£JPL i i<z>«*t#s»fc. 

[0 0 4 1 ] 

5feOiWfi*g*J:y. *«ffl©DyP©^lti6 0kDa, ifi6 17%« 

P^-KJte^^-^^y— ?-f >y^l/-Att4 6 07^S> IPt5>l 3 8 
0 b p £ KS^^tlSo 

AcDNA©77^>b*^XfcM, -rafc* 1 3 8 0 b p i£^(Z>ite-?-<Z> 

ZKD^S. 1 6OObp0f>fX(DcDNA5:ttS^D->9 2S:ffc a # 
cDNAL K <fc y Bam HI Srffi l*TW *J ffi U pUC 1 8 tcM 

K&PB9 2fcbfc. *^U»>9 2 ttSsft^ffm 

1 2 ffilE^ 2 0 0 0- 3 0 0 8 3 8! 
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[0 0 4 2] 
[ p B 9 2 Jte^-CD D N Affl#|] 
p B 9 20y-^x>^>^|j:DNA^-^x>t-^MV^ofc o d<D*£Jfl 
, pB9 2M-y> ] J-r0^7^Attl 4 9 4 bp, 4 9 87^ 7^ J: 

ywrL $e>*c, *©d^*tt5 3 3 o 6-efe-&rt*«4HlflBL/fc. 

rODrhti, pB9 2^DyPSg??:tt^^^$:^t^©t*fe§o pB9 
2(J0ft§Dy pae^ffiSBEJOfctfD y PCDT^ 7»K#lft, ttl^tlM^l 

m<Dm^m^ 7 &xfsiz^ a -r k^j«<z>bh^j#^7k*<z>7^ yam 

H*to»*fe*bTv**l»y* *»W©IBHWe»«, 
[0 04 3] 

£7^. K"<^#-T?*<6 P B 9 2#»#«4 

£ e>lc. p B 9 2 **JBBJc»K4E*bT»6>ns»jtt«**^«#«5 8a* 

[0 04 4] 
[HJ6M] 

[0 0 4 5] 

^mm i (fe»d*»* Dyp joshes) 

D yP«] 

1 5 OmLCDPD^i Wfhr^rXhD-XM, D i f c o tt») ft 5 0 
0mL§©x;i/l/>T-f^-77Xn{C{t^^ Wh'J^A-^>y^A Dec 



2 0 0 0-3 0 0 8 3 8 S 
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KFERM P-15348) ffiftm'f'MmWi 5 m L «rgf« b TM £ H3£& b 
fc 0 i§#l£3 or, 1 2 0 r pmT-6 BfSff-oTco 

*&§^&4rfc#3flbj6:#U 7 2 0 0Xg, 2O^0i^l$:<? 
o£ D m^tl1tm^±m<D^%4 3 8 OmL&JKT©»fNC«#bfco 
[0 0 4 6] 

Kifr-tWH:. jf^xyjJU*- (GC5 0. *^5«cSS) lCT5ig£fTVV * 
*a*lTV^3KU*^*^>f KSrBteSbfc. 

?£^T% 5a«ttT^3>tt»BB51*ii« (YM1 0) &J§V*H*S«U 6 
0mLttgiLfe o Si«l:> $ f,lC2 5mM^7^>IffiI (pH5. 5 
) "e»*f«, 7 ^ 3>t±93C entripreplO fcJBlr^ 1 7. 2mLt:J 

[0 0 4 7] 

*g*SMl7. 2mL?:2 5mMbf/<7^>giI (pH5. 5)T?5p«fta*l 
£2. 8X6. OcmCDSuper Q 6 5 0 A ( h - V — ttK) IC^ 

•V-^bfeo ^C0^. 2 0 0ml<JDB-«f«[^m 0-0. 4M6DU— 7 

[0 0 4 8] 

fe*##ffitt&^:7^$/a T^3>?±$gCe ntriprep 

1 0$:BV\ 2. 8ml STfjRJBLfc. jRKBJftS: 1- 6X6. 5 c m(D 2 5 mM 
^x>igfjj[ (pH5. 5). 0. SMSEST^^ — ^ATf^fSftSiXfe^ 

;i/h3^-;i/ (h-v-tt») *c*-v-$7bfc. 5 0mi(0B-gi$t 

Sfcjf^ 0. 8M*6 OMOSSBfcT^^ — 9A©U - 7?7i?x> MC<fc ytgffl 
DyPt2 5mM>i>|«i«CJ:»jaffU 1. 5 m g <Z>»g?D y P 
[0 0 4 9] 

CovxTIt SDS-PAGE « ft» ffilffiX 4* /I/ 5 i&ffi IC J: U » ft b 
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SD S-P AGE«ft»»lCtt. 1 0%(D3KU U;i/7S F^I/fcJS^ A 
T T OttgA E - 6 4 4 Ol^ftigl^ftM Ufc, * fe. ^in>hn-;i/ 
ilbt, U * V>/W A • iJU^rtttigCombithek Srffl^fe. 

^CDjjgjfL DyP©d?ili6 0kDafcMSftfe. 
[0 0 5 0] 

— ^aaiKitt, 2 5mM^i>iiis (phs. o) tfift^nt 

3. 1 X 9 5 c m<DS e p h a c r y 1 S - 2 O 0 ^7AI:fflV\ J^i^^v 

*<Z)»*. DyP®mtt55kDat|f«Shfe B 
[0 0 5 1] 

««j&«ft»»©8Bj£lCB:. 7 II 2-DC0fgp 

I^'J^l/-^3>**;h (pH2. 5-6. 5) SJB^fc. ^(Dffi^ Dy 
P(D*«j^tt3. 8 fife. 
[0 0 5 2] 

^^acLfco »»Dy P©^*i&©^SXtt^^;Wb^*©^*?SttS:. 4fr»3t 

^3fSf£ LTte, Reactive blue 5, 19 33*15114; A Q - 1 , AQ-2; Reacti 
ve black 5, Reactive red 33, Reactive yellow 2, Reactive blue 182 

Sfc. ^v^Mfc Pt4^£ LTli, 2, 6-dimethoxyphenol , Guaiacol, Veratryl a 
lcohol££}^£: 0 

[0 0 5 3] 

m^?SS (30— 120ppm) <D#gfe*4£^*t-£ 2 5mM^x>SiSi 
P HlCilgS) 3mL£. 1. 8 6nM DyP^SlmLi:0 
jg^^tC. 0. 2 — 0. 4 mM©ifti!Eft***S:ailn'f"*ittC J: 
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[0 0 5 4] 

[*1] 







A. max 


3*ipH 


(pp m ) 


K fe «■ 


Reactive 
blue 5 


AQ 


600 


32 


100 


19.8 


Reactive 
blue 19 


AQ 


590 


32 


70 


13.1 


Reactive 
blue 114 


AQ 


620 


4.0 


100 


7.8 


AQ-1 


AQ 


600 


3.2 


60 


5.4 


AQ-2 


AQ 


635 


3.0 


50 


19.5 


Reactive 
black 5 


AZ 


598 


32 


30 


0.1 


Reactive 
red 33 


AZ 


500 


32 


50 


0.4 


Reactive 
yellow 2 


AZ 


390 


32 


100 


05 


Reactive 
blue 182 


AZ 


610 


4.0 


120 


20.9 



[0 0 5 5] 



ffigE4# 2 0 0 0-3 0 0 8 3 8! 



iff ¥ 1 1—050562 



=£TMt&%tL bTjav^2, 6-dimethoxyphenoUco^Ttt, BMblCj: 
*;^-T^4 7 0 nm(5D©flX$:fefebfe 0 

i-^t)t>, DyP 2. 79nM. 0. 2 mM02, 6-dimethoxyphenol £ 0 . 
2mM<DM»ft**fc&^*^S2 5mM#x>« (pH4. 5) 

GuaiacoUCo\^T&, _hfHS/S^i^)0. 2 mM 2, 6-dimethoxyphenol CDf^fc 
*JtC 1 mM<Z)guaiacol$:ftJ§U 4 6 5 n m<DP&yt)g. SrSUft L £«, 

: E^;^^^:^ifel^cov^TcoM*$:^2S^c^bfe 0 

[0 0 5 6] 

[*2] 

fg2St (DyPO^fM^^lffitt) 





mm 


P H 


m m m m 

(mM) 


(AOD/min) 


2,6- 

dimethyloxyphenol 


Phenolic 


4.5 


0.2 


0.29 


Gkiaiacol 


PhenoHc 


4.0 


1.0 


0.29 


Veratryl alchol 


Nonphenolic 




0.5 


ND 



[0 0 5 7] 

4$tC. Reactive blue 5, Reactive blue 19, AQ-21CML. H*lfc:$^?S14 

T^felRKlMbT^lBfSttSr^U, #lCReactive blue 182 
«fc<d^^bfeo ^<Dflfi<£>7!/9&fi^Reactive black 5, Reactiv red 33, React 
ive yellow 2\Zft LT *j^fi?fB U T V>£> 0 
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[0 0 5 8] 

— Dy P<D^Mt&mzM'tZ>t£m*. « 2 KT^J:^ 
7aiy-/I/e*K**:*^«2 f 6-di methyl phenol, Guaiacol liDyP 
tl^Veratryl alcohol - t fee 

[0 0 5 9] 

mmfimmmv y p^Miiissj 

Dy PODMJiiSKtt. Reactive blue 5 COffiJ-fe ffitt^M^fiKT^ 
03 J:*J, DyP«2 0 — 3 5 TC 0iHtlV^;^ o -^^ U 
[0 0 6 0] 

£tt#!2 [M^ft>0)MMg*Dy P»tt^©»W 

D y PRtf 1 0 0 p p m<Z)Reactive blue 5 #*£>&$&j5?ft4 I iC* jjJ\sZ/VJ± 
. « (2«) . *U^A, ffl (ltf) . thy)A0^t>5mM$:S 

3ti^co^S>r^->^D y P^H=IB*r?S'l4fC^x.^»#$:^^fcc 
3£>*£:BI£:^3^tC;^Lfc 0 
[0 0 6 1] 

[*3] 
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ft£ (mM) 


ttrf&tti (%) 




— 


10 0 


Ca + + 


5 


8 1 


Zn + + 


5 


6 9 


Cu + + 


5 


7 5 


K + 


5 


8 1 


Na + 


5 


8 1 


Fe + + 


0. 2 


5 0 



[0 0 6 2] 
[0 0 6 3] 

tf* h U ^ A • iiyVXh* Dec 1 Btt<£U. Laemmli (D^S (Laemmli, U.K 
. Nature (London), 227, 680-685 (1970) ) iC^V SDS-PAGEtCftlt 

-£<Z>|&> TowbinOD^^ (Towbin, H. , Staehelin, T. , and Gordon, J. Proc.N 
atl. Acad. Sci. USA, 76, 4350-4354 (1979)) \Z'&^. /K U ^— JV*?? J\/*<5 

>C K (£TF. PVDFtetii:tf*S. ) Rtcxi/* hnya^foyife 

PVDFRS^V2/-^J UT> (CBB- 2 5 0) ffllU f^T* 

■D y P<30SSfi^> K»d©R©*S« U Hi 1 . 5mlg^flCfL^ 
Z.tl\Z 5 0 A£ 1 <D* * J -;i/SrifO^> $ £IC. 2 0 0 ^1 ©M7t;S®?fi 
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7-y>«»«, 0. 0. 3%©EDTA-2Na, 5%<DT±h 

[0 0 6 4] 

PVDF1±0S0IIC lmg(Z)^^Wh-;i/^50/il 
C9M^igffi?££»X-> 2 5T3-eiWrK«^fc. P V D 2 0 0 m 1 <DU~jj 

;i/fcf-#-tC#bfc^ 1 0 0 mLC^T? 5£\ 1 OOmL02%7t h-h'J 
lOOmLCDO. 1 %S D ST* 5M^Mbfe c 
i<Z>«U PVDFR61. 5 ml»CO«TL/V^«»etC^b. (Iwaa 
atsu, A. Electrophoresis, 13, 142-147 (1992)) ICftW 5OOAl01mg 

<D*^a-->fc*tnKu tf-;btrn u k> pvp-4 0 (jkt. pvp-4 0 

[0 0 6 5] 

££>IC, P V D 1 0 0 mL0 1 0 %7t h - h U ;i/MtgtM, 5 0 

OAl^SiSi (1 OOmM IKST^^-f^ 1 0 mM Sffc 
9** pH7. 8) T*3[Hgfe^b. gfc?££IilTfco «V*T, lpmolCh'J^ 
^>fc*tr«fr»JtlHfcH«©d»iK*W5 0 0 * 1 ZmMV. 2 1 2 B# 

[0 0 6 6] 

PVDFJKJ:US/S*^^mb^^U^^FS:^^^ 1 0 0 1 CD 
5MS?«f^K:iBj*U HP LC :Capcell-Pak C-18, 

4. 6X 1 5 Omm) T% 0. 0 2 % h U 7^*n|Pi4*>f V tf^7/l/3 
-;i/-T"fe h — h U /]/ (7 : 3 v/ v) CD 0 — 5 0 %(Z>Si&g£j@E*§ffi (100d 
. 0. 8mL/min. ) t*IBU * S/a >&#Wbfc. 

PSQ-2 1) £J:y-**3tS:tt*bfc. 
[0 0 6 7] 

RNAODM^gffli: IT, 4** h y # A • *>V#J* Dec 1 *£<Dig*?££ 
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y9^»8 (4M ^T-^^ix^fVfti/Tt-h, 20mM BBH" h y 9 

A (pH5. 2) . 0. 1 mM D T T\ 0. 5% N-lauroylsarcosine 

tS) £*iHU t^WXlL itlfca^lt (1 5 0 0 Xg) LTJtSt 

[0 0 6 8] 

fffeftfeRNAtt, MtS/^^a*** (Ullrich) IC 
jKU (A) + RN AS^-U (d T) iz;i/n — *#^2>S:J§ V^4*B b£ D cD 
NA<D6«lt W&tlfejKU (A) + RNA&MV\ cDNA^^h 
^ (#0 . Gulbler-Hoffman) lC<fc UfTofcc 

#e>tlfecDNAtC. DNA7>f^-^3>^r7h?:M^T7^^- (E_c 
_o R I - Not I - B a m H I ) ^:ffAlfc 0 ^-y 3 >lti*S5:T4 

3KU ua-^ K3f^-ificj: y y >»ffcufc«. 7#n <fc y c 

DNAS^lbfe. 

[0 0 6 9] 

£ P>IC. cDNA(Z)tfi^e)Dy P OD^H^ftlC 1 2 0 0-2 0 0 0 b p© 

cDNA^IU (lOmM FUXM (pH8. 0) 

, 1 mM E DT A— 2 N a) £iD*_T?gffi L£: 0 

#^fccDNA77^>h?:, 7A^77-^EcoR I "9"-f MC^>f 
$/3>Lfco 3.tl$:Gigapack Gold Packaging Extract (Stratagene, La Jo 
11a Calif., USA)lC<J; y s 5J*#7T — *?'^<Drty>r—Z?>if&fT ofc 
[0 0 7 0] 

^J^jtvy-VX gtlOtt, E. coli NM514 >BMc 3 7*0^ 1 5 5MH«3SS-fr 
fc©t>. LB«^c (/^M^U^hX 0. 5%/^ hS®^**. 1 
1. STo^/lOOOml) ICO. 7%^?:I^tlIlfc 0 ^l/-M*3 
7TCT 1 2^rra*#bfeo 
[0 0 7 1] 
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yLfcfcSS, • a >f y U f - a > i: i *J iK S> r >f ^ ^ c D N A 7 

>f^U-2itFPCRtCj:y»&*ifeDNA<Z)'5'fe, 1 1 »fco 

T 4 D N A y # — if J: y pUC 1 8 ^^X^ FtC^>T4*-$/H> 
U E. coli JM109 b£ D 

5fcSeo>Dy PCD«tt©«3e»e#J:y, DyP^itt60kDat^y, «| 
iS17%*ft5ri:#e), *BB50tt4 9. 8kDa^Mt?)ll 

tfe. DyPn-FIfe^-^ 1 J-f^^7l/-Ati4 6 07^; 

[0 0 7 2] 

c DN A<Do 1 3 8 0 b p ift^^afi^^SiaiSrfTo 
3. JPL 1 6 0 0 b P 0i^>fX0cDNAS:tt§^U->9 2 
*cDNA^ti^7^^ KJ:*J B_amH I SMv^flUfflU pUC 1 

K^DNAi/-^X>i^- rtf^MOOOL, Li-Cor Inc. , Lincoln, Neb., U 

SA) ^jW^fU^-^^^^fefi^fc. 
[0 0 7 3] 

-£(DS£5l#£>;ft£. p B 9 2 "J — x-f U-Att 1 4 9 4 b p. 

n^^itt, 5 3 3 0 6^»6rt*flBlfe. r©iil3^6, ±IBPB9 2 
ttD y Plfi?S#t* i fc#»S*i£. 

S&IC, f ffilCJ: *J P B 9 2 fe^SIlCf SE«bt 0 
[0 0 7 4] 
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SEQUENCE LISTING 
<110> Meiji Seika Kaisha Ltd. 

<120> «ft»ttfe^t-&«ra»*fttfi*ifefflv%fc«»©Blfi*«6 

<130> P111024K 

<160> 8 

<210> 1 
<211> 6 
<212> PRT 

<213> Geotrichum candidum Dec 1 (FERM P-15348) 
<400> 1 

Thr Tyr Val Pro Glu Arg 

1 5 

<210> 2 
<211> 8 
<212> PRT 

<213> Geotrichum candidum Dec 1 (FERM P-15348) 
<400> 2 

Cys Pro Phe Gly Ala His Val Arg 
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1 5 

<210> 3 
<211> 21 
<212> PRT 

<213> Geotrichum candidum Dec 1 (FERM P-15348) 
<400> 3 

lie Pro Tyr Gly Pro Glu Thr Ser Asp Ala Glu Leu Ala Ser Gly Val 

15 10 15 

Thr Ala Gin Asp Arg 

20 

<210> 4 
<211> 21 
<212> PRT 

<213> Geotrichum candidum Dec 1 (FERM P-15348) 
<400> 4 

Ser Gly Ala Pro He Asp Leu Ala Pro Thr Ala Asp Asp Pro Ala Leu 

15 10 15 

Gly Ala Asp Pro Gin 

20 

<210> 5 
<211> 6 
<212> PRT 

<213> Geotrichum candidum Dec 1 (FERM P-15348) 

2 4 ffifflE4# 2000-300838 
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<400> 5 

Pro Tyr Gly Pro Glu Thr 
1 5 



<210> 6 
<211> 6 
<212> PRT 

<213> Geotrichum candidum Dec 1 (FERM P-15348) 



<400> 6 

Pro Thr Ala Asp Asp Pro 

1 5 
<210> 7 
<211> 498 
<212> PRT 

<213> Geotrichum candidum Dec 1 (FERM P-15348) 
<400> 7 

Met Arg Leu Ser Leu Phe Val Val Ser Val Ala Val Leu Val Gly Ser 

15 10 15 

Ser Ser His Val Asn Ala Ala Lys Leu Gly Ala Arg Gin Thr Arg Thr 

20 25 30 

Thr Pro Leu Leu Thr Asn Phe Pro Gly Gin Ala Pro Leu Pro Thr Leu 

35 40 45 

Thr Gin His Thr Thr Glu Ser Gly Ala Asn Asp Thr He Leu Pro Leu 

50 55 60 

Asn Asn He Gin Gly Asp lie Leu Val Gly Met Lys Lys Gin Lys Glu 
65 70 75 80 

Arg Phe Val Phe Phe Gin Val Asn Asp Ala Thr Ser Ph Lys Thr Ala 
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85 90 95 

Leu Lys Thr Tyr Val Pro Glu Arg He Thr Ser Ala Ala He Leu He 

100 105 110 

Ser Asp Pro Ser Gin Gin Pro Leu Ala Phe Val Asn Leu Gly Phe Ser 

115 120 125 

Asn Thr Gly Leu Gin Ala Leu Gly He Thr Asp Asp Leu Gly Asp Ala 

130 135 140 

Gin Phe Pro Asp Gly Gin Phe Ala Asp Ala Ala Asn Leu Gly Asp Asp 
145 150 155 160 

Leu Ser Gin Trp Val Ala Pro Phe Thr Gly Thr Thr He His Gly Val 

165 170 175 

Phe Leu He Gly Ser Asp Gin Asp Asp Phe Leu Asp Gin Phe Thr Asp 

180 185 190 

Asp He Ser Ser Thr Phe Gly Ser Ser He Thr Gin Val Gin Ala Leu 

195 200 205 

Ser Gly Ser Ala Arg Pro Gly Asp Gin Ala Gly His Glu His Phe Gly 

210 215 220 

Phe Leu Asp Gly He Ser Gin Pro Ser Val Thr Gly Trp Glu Thr Thr 
225 230 235 240 

Val Phe Pro Gly Gin Ala Val Val Pro Pro Gly lie He Leu Thr Gly 

245 250 255 

Arg Asp Gly Asp Thr Gly Thr Arg Pro Ser Trp Ala Leu Asp Gly Ser 

260 265 270 

Phe Met Ala Phe Arg His Phe Gin Gin Lys Val Pro Glu Phe Asn Ala 

275 280 285 

Tyr Thr Leu Ala Asn Ala He Pro Ala Asn Ser Ala Gly Asn Leu Thr 

290 295 300 

Gin Gin Glu Gly Ala Glu Phe L u Gly Ala Arg Met Phe Gly Arg Trp 
305 310 315 320 
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Lys Ser Gly Ala Pro He Asp Leu Ala Pro Thr Ala Asp Asp Pro Ala 

325 330 335 

Leu Gly Ala Asp Pro Gin Arg Asn Asn Asn Phe Asp Tyr Ser Asp Thr 

340 345 350 

Leu Thr Asp Glu Thr Arg Cys Pro Phe Gly Ala Bis Val Arg Lys Thr 

355 360 365 

Asn Pro Arg Gin Asp Leu Gly Gly Pro Val Asp Thr Phe His Ala Met 

370 375 380 

Arg Ser Ser lie Pro Tyr Gly Pro Glu Thr Ser Asp Ala Glu Leu Ala_ 
385 390 395 400 

Ser Gly Val Thr Ala Gin Asp Arg Gly Leu Leu Phe Val Glu Tyr Gin 

405 410 415 

Ser He He Gly Asn Gly Phe Arg Phe Gin Gin He Asn Trp Ala Asn 

420 425 430 

Asn Ala Asn Phe Pro Phe Ser Lys Pro lie Thr Pro Gly He Glu Pro 

435 440 445 

He He Gly Gin Thr Thr Pro Arg Thr Val Gly Gly Leu Asp Pro Leu 

450 455 460 

Asn Gin Asn Glu Thr Phe Thr Val Pro Leu Phe Val He Pro Lys Gly 
465 470 475 480 

Gly Glu Tyr Phe Phe Leu Pro Ser lie Ser Ala Leu Thr Ala Thr lie 
485 490 495 

Ala Ala 

498 

<210> 8 
<211> 1494 
<212> DNA 

<213> Geotrichun candiduo Dec 1 (FERM P-15348) 

2 7 {BUMS 2 0 0 0-3 0 0 8 3 8! 
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<400> 8 

atg cgc ttg teg ctg ttt gtc gtg teg gtt gec 
age teg cat gtc aat get get aaa etc ggc gcg 
aca ccc etc etc act aat ttt ccg gga caa gec 
acg cag cat acg act gag age ggg gec aac gat 
aac aac ata caa ggc gac att ttg gtt ggc atg 
cgc ttc gtc ttt ttc caa gtc aat gac gca acc 
ttg aag acc tac gtg cct gag cgc ate acg teg 
tea gat cct tct cag cag ccg ttg get ttc gtc 
aac aca ggc etc cag gcg ctt gga att acc gac 
caa ttc cca gat ggt cag ttc gca gac gec gca 
etc age caa tgg gtg gcg cct ttt act ggt acc 
ttt ctg att ggt age gac cag gac gac ttc ttg 
gat ate tct teg acc ttt ggt tec tec ate act 
agt ggg tct gcg cgt cca gga gat cag get ggt 
ttc etc gac ggc ate teg cag ccc tea gtc aca 
gtc ttc cct gga cag gcg gtc gtc cca cct gga 
cgc gat ggg gac acg ggc acc cga ccg teg tgg 
ttc atg gca ttc egg cac ttc cag cag aag gtc 
tac acg etc gec aac gcg ata ccc gcg aac age 
cag cag gaa ggt gca gag ttc etc ggc gcg cgc 
aag age ggc gcg ccg att gac etc gcg ccg acg 
etc ggc gec gac ccg cag agg aac aac aat ttc 
ctg acg gac gag acg cgc tgc ccc ttc ggt gca 
aac cct cga cag gac ctg ggt gga ccg gtc gac 
egg tec agt ate ccg tac ggc cca gaa acg tct 
teg ggc gtg act gcg caa gac cgc ggt ctt ctt 
tec att att ggt aat ggg ttc agg ttc cag cag 

2 8 



gta 


etc 


gtc ggg 


teg 


48 


aga 


cag 


acg 


cgt 


acg 


96 


ccg 


ctg 


ccg 


act 


eta 


144 


aca 


att 


ctg ccc 


ctg 


192 


aag 


aaa 


cag 


aag 


gaa 


240 


teg 


ttc 


aag 


acg 


gcg 


288 


gcg 


gcg 


att 


ttg att 


336 


aac 


etc 


ggg 


ttt 


teg 


384 


gat 


ctg ggt 


gat 


gca 


432 


aac 


etc 


ggg 


gac 


gac 


480 


ace 


ate 


cat 


ggt 


gtc 


528 


gat 


cag 


ttc acg gat 


576 


cag gtg 


cag 


gcg 


etc 


624 


cat 


gaa 


cac 


ttc 


ggg 


672 


ggc 


tgg 


gag 


acg 


acc 


720 


att 


ate 


etc 


act 


gga 


768 


get 


eta 


gat 


ggg 


agt 


816 


ccc 


gaa 


ttc 


aac 


gcg 


864 


gcg 


gga 


aac 


etc 


acc 


912 


atg 


ttc 


ggc 


cgt 


tgg 


960 


gcg 


gac 


gac 


cca 


gcg 


1008 


gat 


tac 


tea 


gac 


acg 


1056 


cac gtg 


agg 


aag 


acg 


1104 


acc 


ttc 


cac 


get 


atg 


1152 


gat 


gca 


gaa 


ctt 


gcg 


1200 


ttc gtc 


gag 


tac 


cag 


1248 


att 


aac 


tgg gcg 


aac 


1296 



ffif£$$2 000-3008381 



1 1 — 050562 



aat gcg aac ttc cct ttc tec aaa ccg ate acg cct gga att gag cct 1344 

ate ate ggc cag acg act cca cgc act gtc ggc ggg etc gac ccc etc 1392 

aac cag aat gag acg ttc aca gta ccg ctg ttt gtg ate ccg aag ggc 1440 

ggg gaa tac ttt ttc ttg ccc tct ate tct gcg etc act gcg act ate 1488 

get get 1494 

[ H 2 ] m e> d y p <d j&mft »» & £^b£ : &tf>-e&£>o 

o 
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[Hi] 



9 2 3 4 5 



170 ( 
97.4 « 



55.4 — 



36.5 



2«.8 — 



1 
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[II 2] 



— 3.5<D 

— 3.75 

— 4.115 

— 4.55 

— 5.20 



— 5.85 



— — 6.55 
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mm] 

isi$:ft'isu *<Dm&*Mm-tz>£.mz, §t§*ffl»ew*s*# 

IffiVk^&l (1) -5 , th'J*i.-*>y^A Dec 1 (FERM P-153 

t5A-^j/3f-t'i*; (2) mnm.o^m¥mm um<DT s. ;mmmzm 

n-KtSie^. (4) 3*»e?£*t»»3B:/5*5 F***- ; (5)S 

**3S^9^5 K^f*-cj:y*fM6»a*ifc«^*atf (6) se»&#»- 



i 
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w&'jxl - i^f t>a m& 

[itffiB] ¥^H^ 2^26 0 



3Ftfcll^ f050 5 62f 

59900176084 

m^mm±m 0095 

11$ 3 M 3 H 



1 
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[000006091] 



1. ^fla 1 9 90^ 8 J! 30 
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